reduced (mean nose speed wake-like state: 7 ± 0.3 µm/sec, sleep-like state: 2.8 ± 0.2 µm/sec, p < 0.01, N = 10 worms; Figure 1A ). We first looked at worms that expressed GCaMP3.35 in all neurons. The overall GCaMP3.35 signal increased over time with a clear reduction during the sleep-like state. Also, the mKate2 signal increased over time, but did not show a reduction during the sleep-like state. The GCaMP3.35/mKate2 ratio was reduced during the sleep-like state by 6% (GCaMP3.35/mKate2 ratio wake-like state: 1.04 ± 0.03, sleep-like state: 0.98 ± 0.02, p < 0.001, N = 16 worms; Figure 1B , and Supplemental Figure  S1A ). This suggests that overall spontaneous neural activity is reduced during the sleep-like state.
Little Figure 1B ,C, and Supplemental Figure S1A ). This suggests that the spontaneous activity of ALM is reduced during the sleep-like state.
ALM senses gentle mechanical stimulation [7] . Sleep-like states occur in the life of all animals carefully studied and are characterized by reduced behavioral and neural activity as well as reduced responsiveness to stimulation [1] . How is reduced responsiveness to stimulation generated? We used calcium imaging to investigate a sleep-like state in larvae of the nematode Caenorhabditis elegans. We found that overall spontaneous neural activity was reduced during the sleep-like state in many neurons, including the mechanosensory neuron ALM. Stimulus-evoked calcium transients and behavior were reduced in ALM during the sleep-like state. Thus, reduced activity of ALM may contribute to reduce responsiveness during a sleep-like state.
At the end of each larval stage, before the molt, C. elegans larvae go through a phase of behavioral quiescence called lethargus, during which animals don't feed and move only little [2] . Lethargus has sleeplike properties, such as reduced responsiveness to mechanical stimulation [3] . How does neural activity generate sleep-like behavior? We set up a system that allowed us to observe behavior and neural activity over the sleep-like-wakelike cycle. We generated transgenic C. elegans expressing the calcium sensor GCaMP3.35, a shortened version of GCaMP3 [4] , to visualize neuronal calcium and mKate2 as an expression control [5] . We cultured and filmed larval C. elegans inside microcompartments from the first to the second larval stage [6] . We defined sleep-like and wake-like states based on the behavior of the worms. During the sleep-like state, worms did not feed and their movement was ALM activity. This result suggests that an endogenous mechanism reduces spontaneous neural activity of ALM during the sleep-like state.
ALM is required for increased movement after gentle mechanical stimulation and shows mechanosensitive calcium transients [8] . How are stimulus-evoked behavior and calcium transients altered across the sleep-like-wake-like cycle? We measured dish tap-evoked behavior and calcium transients over the sleep-like-wake-like cycle. We cultured and filmed transgenic C. elegans expressing GCaMP3.35 like before. Every 30 minutes we applied several taps to the dish containing the microcompartment with the worm inside. We measured nose speed and calcium before and after tapping. Dish tapping caused an increase in nose speed. During the sleep-like state, dish tapping caused 74% less increase in nose speed compared with the wake-like state (evoked movement wake-like state, 13 ± 6 µm/s; sleep-like state, 4 ± 3 µm/s; N = 6 worms, p < 0.05; Figure 1D ). Dish tapping-induced calcium transients first increased linearly and then saturated. During the sleep-like state, calcium transients were reduced by more than half, with a slower linear phase and reduced amplitude (initial slope wake-like state, 6 ± 1 intensity units s -1 ; initial slope sleep-like state, 2 ± 1 intensity units s -1 ; amplitude wake-like state, 72 ± 14 intensity units; amplitude sleep-like state, 32 ± 14 intensity units; p < 0.05, N = 6; Figure 1E ,F). We confirmed this result with the FRET-based calcium sensor chameleon [8] (Supplemental Figure S1B-D) . During the sleep-like state, both behavior and neural activity appeared to be reduced after tapping. The results suggested that reduced excitability of a sensory neuron caused reduced responsiveness during the sleep-like state.
Sleep-like states are defined by behavioral criteria and by changes in the nervous system. In mammals, electroencephalogram patterns are used to define neural activity during sleep [1] . In C. elegans, however, direct observations of neural changes during sleep-like states have not yet been described. We found that activity of a sensory neuron was reduced during the sleep-like state. Thus, our results corroborate previous findings that suggested that C. elegans lethargus constitutes a sleep-like state.
In vertebrates, thalamocortical relay neurons are thought to control signal transmission from sensory systems to the cortex during sleep and wake [9] . In C. elegans, the only neuron previously implicated in the control of sleep is the interneuron ALA [10] . Here, we found that sleep-like regulation occurred at an early step in information processing, namely at the level of a sensory neuron. It may be a unique adaptation to the extremely small size of the C. elegans nervous system. 
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